Summary

25
Background and Aim: The functional antagonism between obestatin and ghrelin in 26 testis is under investigated. We investigated the ability of obestatin to counteract the 27 inhibitory effect of ghrelin on basal and stimulated testosterone (T) secretion in vitro.
28
Materials and Methods: Testicular strips from adult rats were incubated with 10ng/ml 29 and 100ng/ml of obestatin alone, ghrelin alone and obestatin + ghrelin. Obestatin 30 modulation of stimulated T secretion was evaluated by incubation of testicular samples 31 with 10ng/ml and 100ng/ml obestatin, ghrelin and obestatin+ ghrelin in the absence and 32 presence of 10IU of human chorionic gonadotrophin (hCG). 
54
Ghrelin is a 28 amino-acid peptide that is characterized as the endogenous ligand of 55 the growth hormone (GH) secretagogue receptor (GHS-R) which is an orexigenic peptide 56 and a long-term regulator of energy homeostasis (Yang et al., 2008; Howard et al., 1996) .
57
Obestatin, the counterpart of ghrelin, is a 23-amino acid anorexigenic peptide. It is 58 produced by the enzymatic cleavage of the pre-pro-ghrelin (Kojima et al., 1999; Caminos 59 et al., 2003) . Ghrelin and GHSR-1a has been localized in reproductive tissues, including 60 the placenta, ovary and testis (Tena-Sempere et al., 2002) . Within the testis, expression of 61 ghrelin has been reported in Leydig cells (Barreiro et al., 2002) . However, it is expressed 62 in Sertoli cells in human (Gaytan et al., 2003) . Similarly, expression of obestatin has been Scientifics. Inc. USA) supplemented with 50 IU/ml penicillin and 50µg/ml streptomycin.
103
After 30min of pre-incubation, the culture media in each tube were replaced with fresh 104 media containing obestatin (mouse/rat, PGH-3891-PI, Peptides International, USA) or 105 ghrelin (mouse/rat, Ana Spec U.S.A) (supplemented with Aprotinin 500000KIU/L and 106 disodium EDTA 1g/L) or combinations of both peptides at the dose of 10 ng/ml and 100 107 ng/ml (Ob10, Ob100, Gh10, Gh100, Ob10+Gh10 and Ob100+Gh100 groups, 108 respectively). The control group was replaced with only fresh media. Then, tissue 109 cultures were preserved in 10 ml culture tubes under 5% CO 2 and 95% air at 34 0 C. In with different doses of obestatin, ghrelin and obestatin plus ghrelin at the doses of 10 114 ng/ml and 100 ng/ml (Ob10+hCG, Ob100+hCG, Gh10+hCG, Gh100+hCG, analyzed for statistically significant differences among study groups by using one way
126
ANOVA with post-hoc Tukey's test on graph pad prism 5 software.
127
RESULTS
128
Stimulation of basal and hCG-induced T secretion by obestatin
129
In a previous laboratory work obestatin at 10 -8 M showed significant increase in hCG-induced T secretion under both tested doses more or less with equal potency.
145
Inhibition of basal and hCG-stimulated T secretion by ghrelin
146
In a dose dependent manner, ghrelin significantly inhibited basal T secretion at the 147 dose of 10 ng/ml and 100 ng/ml (p<0.05 and p<0.0001 respectively). The addition of 148 ghrelin to the hCG-stimulated culture media at a concentration of 10ng/ml and 100 ng/ml 149 significantly inhibited hCG stimulated T release by testicular slices (10.75 ± 0.192 ng/ml, 150 and 8.67 ± 0.556 ng/ml, respectively vs. 14.00±0.50 ng/ml in control group). This shows 151 that ghrelin significantly decrease both basal and hCG-induced T secretion as compared 152 to corresponding control groups (Table 1) .
153
Obestatin counteract the suppressive effect of ghrelin on both basal and hCG induced 154 testosterone secretion.
155
Treatment of the testicular tissue cultures with obestatin (in a dose 10ng/ml and 100 156 ng/ml) reverses the suppressive effect of ghrelin on testosterone secretion under both basal and hCG stimulated conditions. The mean testosterone concentration measured in 158 both 10ng/ml and 100ng/ml treated groups were more or less similar to the control group 159 indicating that obestatin modulate the suppressive effect of ghrelin under basal 160 conditions. Then we administered the combine doses of both peptides to the culture 161 treated with 10IU hCG, obestatin at both tested doses significantly increased testosterone 162 concentration as compared to ghrelin-alone treated groups and the mean testosterone 163 concentration in combined-treated groups raised up to the level of hCG control group.
164
Discussion
165
The previous findings and receptor co-localization of obestatin in various testicular 166 cells along with ghrelin prompted us to get insight into opposing effects of both peptides 167 on reproduction. Therefore, we designed an in vitro study to demonstrate the effect of co-168 administration of both obestatin and ghrelin on both basal and stimulated testosterone 169 production.
170
The role of obestatin in male reproductive system is still not well studied despite obestatin had no effect on prolactin, LH, FSH, or TSH expression/release from pituitary
